We examine four Richtmyer-Meshkov (RM) experiments on shock-generated turbulent mix and find them to be in good agreement with our earlier simple model in which the growth rate h  of the mixing layer following a shock or reshock is constant and given by v 2  A 
I. INTRODUCTION
Hydrodynamic instabilities between two fluids and in particular Rayleigh- Taylor  1,2 (RT) and 4 (RM) instabilities acquired new importance since the proposal 5 to use inertial confinement fusion to achieve thermonuclear burn. 6 In astrophysics they challenge our ability to explain certain phenomena such as supernova explosions. 7 These hydrodynamic instabilities cause the two fluids to interpenetrate and mix. Experimental, numerical and theoretical efforts continue to shed light on these complex, yet basic processes. 8 The original works on RT In the latter case the growth is preceded by a phase reversal. The linear regime for both instabilities is limited to    .
In Sec. II we review briefly the experiments on RT and RM mix, with emphasis on the latter. In Sec. III we extend our earlier model for RM mix and apply it to recent experiments.
Conclusions, future work, and suggestions for new experiments are presented in Sec. IV.
II. RT & RM EXPERIMENTS
We believe the first experiments on RT mix were those of Read 10 guided and supported by the numerical simulations of Youngs. 11 The mix is initiated by a multitude of wavelengths some having amplitudes in the linear i i    and others in the nonlinear
regime, a combination that we call "random" for short. The resulting evolution, a very brief time after the start of the acceleration, was strikingly simple:
where h is the mixing width,  a constant, and A is the Atwood number ) /( ) (
In 
. We know of no experiment reporting any large effect of initial conditions on the RT mixing rate and in fact efforts to reduce mixing by reducing 0 h (smoother initial surfaces) have been largely unsuccessful, and the principle of "independence from initial conditions" appears well established. There are models predicting smaller  's for 0 h below a threshold, 14 but apparently this threshold is difficult to achieve experimentally.
Turning to RM, the first model proposed
thus maintaining the principle of "independence from initial conditions" and providing a complete prediction for the mixing width:  is the same constant as measured previously in RT experiments and v  is the jump in the velocity of the interface induced by the shock. An initial- were conducted in the same shock tube as ESOELSB and used only one type (thin) membrane.
Since evolution after first shock was known to depend on the membrane, the focus was again on the reshock. Three different methods were used to test Eq. (2). Clever as this technique is, it is a passive one serving only to weaken the reshock. We would like to advocate an active technique where the end wall is replaced not by a shock absorber but by a second high pressure chamber that is burst at an appropriate time to increase the reshock.
The experimental total growth rates
. The data (last figure in LMELBSS)
appears to favor the upper end, and scaling with v  appears reasonable (Tables 1-3 in Ref. 18 ).
For brevity in this paper we adopt the intermediate value 06
Although the experiments focused on the reshock, it is instructive to observe the behavior of the mixing width before and after, as ample data is presented in LMELBSS. We mentioned that the growth immediately following the first shock is "corrupted" by the membrane; however, the subsequent evolution shows an essentially decaying h  until the reshock arrives. In fact the scan through successively longer and longer test sections (method 2) is also a record of how ) (t h evolves with time after the first shock -See Table 1 in LMELBSS.
After reshock the newly acquired and large value of h  appears to remain constant for some time before it also begins to decay, particularly in the long-test-section experiments. In the short sections a third wave, a rarefaction, is captured in the diagnostic but the data stop too short a time thereafter to draw any conclusions. We shall not consider the third signal in this paper.
III. EXTENDED MODEL AND AIR/SF 6 EXPERIMENTS
We shall focus on the experiments of Leinov et al. 18 to extend the model based on Eq.
(2). This is necessary if one wishes to account for the experiments from 0  t when the first shock strikes the air/SF 6 interface and not just after reshock for which Eq. (2) appears to be adequate. 16, 18, 19 Keeping in mind that the first shock may be "corrupted" by the presence of the membrane we shall, nevertheless, apply the model starting from 0  t as was done in SZDJ. One would be clearly justified in introducing a multiplier in Eq. (2) to account for the membrane effect, but we shall forgo such an approach and use Eq. (2) 
where
, ensuring continuity of h and h  . Equation (3) is the solution of
For * t t  it has the form  t predicted by bubble-merger models 21, 22 and has been often used to describe h after the acceleration g has been turned off (see, e.g., Ref. 13 1. This period of evolution is similar to Fig. 7 of LMELBSS, its horizontal axis now interpreted as time. In short, Eq. (3) appears to agree well with Fig. 7 of LMELBSS after converting its xaxis (mm) to time (ms).
In Fig. 1 (2) ("almost" because one also needs the Atwood numbers), we found it useful again to model each absorber as a third fluid, call it C, placed behind the 80 mm-long SF 6 and whose density C  is chosen to produce the required strength in the reflected shock, a method we had advocated recently. case, but otherwise is in good agreement with experiments.
IV. ANALYSIS, CONCLUDING REMARKS, AND FUTURE WORK
We have seen that this simple growth and decay model captures well the experimental behavior of h(t) under a variety of conditions. Growth following a shock or reshock is given by Eq. (2) and the subsequent decay, after a time t* , by Eq. (3). The two regimes are joined smoothly, as they must be, by continuity of h and h  . A more complete model would no doubt assure continuity of h   also; we hope to pursue such a model in the future. If future work, be it experimental, numerical or theoretical, reveals that the decay obeys a law different from Eq. (3) then one can always graft it to Eq. (2) in this Fermi-like approach.
After shock and reshock the interface sees a third wave, a rarefaction in the form of acceleration, followed by another period of coasting, a pattern that repeats and gets weaker with time (assuming no new signal coming from the opposite, i.e., driver-section of the shock tube).
This third wave is actually an unstable RT acceleration with air "pushing" SF 6 and hence Eq. (1) applies. width) or infinite (e.g., the width of the test section). Therefore,
other experiments one needs only their Atwood number to evaluate Eq. (7). Armed with this result we can return to the first shocks in Fig. 1 Adding this small value to the curves in Fig. 1 or Fig. 2(b) will not affect any conclusion. t h as the evolution of a turbulent layer initially very thin. In discussing that result we proposed 30 that the nonisotropic nature of a shock allows one to sidestep Barenblatt's iron-clad argument. We believe it is the loss of this anisotropy, i.e. return to isotropic turbulence, that is signaled by * t -sometime after the passage of the shock the mixing layer "forgets" the direction of the shock and begins to evolve more or less isotropically. In contrast to the commonly held view that "RM turbulence remembers its initial conditions," we claim that "RM forgets the direction of the shock." When this happens, the evolution passes from a linear t to a  t behavior signifying essentially the decay of isotropic, homogeneous turbulence.
Compare with RT turbulence: There is no loss of memory of the direction of the acceleration and therefore Eq. (1) holds and there is no second regime as long as
Again, it is thought that RT turbulence is well at hand because it is independent of initial conditions while RM mixing is "difficult" because it remembers the initial conditions. We agree that RM is difficult but for the opposite reason: It forgets the direction of the shock and transitions to decaying, isotropic, homogeneous turbulence, hence a second regime. If this hypothesis is correct then mix models must be radically modified because they contain no mechanism for losing memory of a direction. We hope experiments will be carried out with a view towards verifying or falsifying such a hypothesis. 
